Characterization of a new RNA helicase from nuclear extracts of HeLa cells which translocates in the 5' to 3' direction.
RNA helicase II, isolated from nuclear extracts of HeLa cells, was purified 1,300-fold and contained a single protein band of 100 kDa when analyzed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The enzyme displaced partial duplex RNA exclusively in a 5' to 3' direction. This reaction was supported only by ATP and deoxy-ATP at relatively high concentrations (the Km was estimated as 1 mM). The enzyme displayed only ATPase and deoxy-ATPase activity that was stimulated preferentially by poly(C). RNA helicase catalyzed the unwinding of duplex RNA and RNA.DNA hybrids provided that single-stranded (ss) RNA was available for the helicase to bind. In the presence of MgCl2 and ATP or adenosine 5'-O-(3-thiotriphosphate) RNA helicase II interacted with ssRNA and yielded a protein-RNA complex only when reaction mixtures were treated with glutaraldehyde after incubation. When the reactions contained nonhydrolyzable ATP analogs or GTP, ssRNA was converted into an electrophoretically slower migrating form by the helicase. The slower migrating RNA form was shown to be an RNA species containing secondary structure that resided within a putative hairpin loop. These observations indicate that RNA helicase II can introduce intramolecular secondary structure in ssRNA.